This retrospective study examined the effect of voice rehabilitation training (VRT) for patients with laryngeal cancer (LC) after radiotherapy.
Introduction
Laryngeal cancer (LC) is one of the most common cancers in head and neck. [1, 2] It is also the second most common cancer of respiratory tract, following the lung cancer. [3, 4] Such condition can not only affect the quality of life for patients with LC, but also bring huge financial burden for both families and society. [5] Previous study reported that almost 80% of the patients diagnosed with LC are men, and most of them are between 50 and 85 years old. [6] The prognosis for LC mainly depends on the localization and size of tumors, as well as the possible presence of metastases. [7] It has been reported that there were 156,877 new cases and 83,376 deaths of LC in the world in 2012, with the rates of incidence in 2.1/100,000 and mortality in 1.1/100,000, respectively. [5] In China, it is reported that about 12.76% LC cases, and 14.65% deaths according to the report of World Health Organization. [8, 9] Several treatments are utilized to treat LC, [10] [11] [12] mainly including nonoperative and operative treatments. Of those, nonoperative therapy often used to keep organ preservation and a decrease in the use of primary surgery in patients with LC. [11] This kind of therapy often includes concurrent chemoradiation. [13] [14] [15] The other treatment for such condition is primary surgery. [14, 16] However, nonoperative treatment is more likely to preserve the organ for patients than the primary surgery. [14] Thus, clinical evidence is still more likely to recommend the nonoperative intervention for treating LC.
No matter what kinds of treatments the patients received, they all affect the voice quality after the treatment. [17] [18] [19] [20] [21] Thus, it is very important to improve voice quality after the intervention. [17] [18] [19] [20] [21] Several studies have reported that voice rehabilitation training (VRT) may benefit to improve voice quality for patients after LC treatment in other countries. [6, [17] [18] [19] [20] [21] [22] [23] However, no data of VRT for patients after LC are available among Chinese population. Thus, in this retrospective study, we first investigated the effect of VRT in Chinese patients with VRT.
Methods/design

Design
This retrospective study was approved by the Ethical Committees of First Affiliated Hospital of Jiamusi University, Second Affiliated Hospital of Mudanjiang Medical University, and Hongqi Affiliated Hospital of Mudanjiang Medical University. All patient cases were collected between October 2016 and September 2017 from the above hospitals. All patients provided the written informed consent.
This retrospective study included 83 eligible patients with LC after treatment. Of these patients, 43 were assigned to a treatment group, and underwent VRT intervention. The other 40 patients were assigned to a control group, and were at waiting list during the period of the VRT intervention in this study. All outcomes data were analyzed before and 3 months after the treatment.
Patients
Patients with LC after nonoperative treatments were included in this study. All included patients were diagnosed as LC of Tis to T4 type. Additionally, all of them were more than 18-years old at the time of receiving treatments. However, patients were excluded if they received primary surgery for LC and VRT intervention before this study, incomplete data, and severe cognitive problems that affect the effect of VRT intervention, as well as the outcome assessment.
2.3. Treatment schedule 2.3.1. Radiotherapy treatment. All patients in both groups received radiotherapy at 2 to 2.4 Gy fractions, once daily, for a total of 62 to 68 Gy. Patients underwent radiotherapy to lymph nodes if they had T2 to T4 tumors. Additionally, patients also received chemotherapy if they had tumors of T3 and T4.
Voice rehabilitation training.
All patients in the treatment group received VRT according to the previous published study. [6] All VRT was instructed by 2 specific experts 1 month after the completion of the radiotherapy treatment. The training content consisted of 10 sessions of VRT, 30 minutes each session, twice weekly for a total of 5 weeks. All the training schedules included relaxation, respiration, posture, and phonation exercises. The patients in the control group were at waiting list during the training period of patients in the treatment group.
Outcome measurements.
Primary outcome was measured by the Grade, Roughness, Breathiness, Asthenia, and Strain (GRBAS) scale. [24] This tool includes 5 items. Each item is a 4-point scale, ranging from 0, normal, to 3, severely impaired.
Secondary outcome was measured by the scale of Patient Perception Measures. [25, 26] This scale consists of 5 subscales, including vocal quality, acceptability, hoarseness, vocal fatigue, and ashamed. [25, 26] Each subscale varies from 0, never/not at all, to 3, always/a lot. All outcomes were measured before and 3 months after VRT intervention.
Statistical analysis.
All values of characteristics, outcomes data were analyzed using SPSS Statistics 17.0 (IBM Corp, Armonk, NY). Fisher exact test was applied for dichotomous variables; Mann-Whitney U test was performed for continuous data; x 2 and Mantel-Haenszel x 2 test was used for nonordered and ordered categorical data, respectively. P < .05 was regarded as the statistical significance.
Results
The characteristics of 83 eligible patients with LC after radiotherapy were included in this retrospective study (Table 1) . No significant differences of all characteristics were detected between 2 groups. All these characteristics were summarized in Table 1 , which includes age, gender, race, performance status, tumor location, tumor category, previous treatment information, and GRBAS scale and Patient Perception Measures before the VRT intervention.
Three months after VRT intervention, patients in the treatment group did not demonstrate more promising outcomes in GRBAS scale (Grade, P = .78; Roughness, P = .61; Breathiness, P = .83; Ashenia, P = .89; and Strain, P = .41; Table 2 ), and Patient Perception Measures (Vocal quality, P = .17; Acceptability, P = .35; Hoarseness, P = .23; Vocal fatigue, P = .39; and Ashamed, P = .51; Table 3 ), compared to patients in the control group.
Discussion
Previous studies have reported that radiotherapy can impair vocal quality in patients with LC, who have received radiotherapy treatment. [27, 28] Furthermore, such kind of therapy can significantly affect the rough quality and hoarseness. [27, 28] Fortunately, the other studies provided the evidence that this impaired vocal condition can be prevented by VRT. [29] Some published studies have reported that VRT may either help patients to improve their functional outcomes and quality of their life, or benefit them to enhance their psychological well-being/ distress issues, especially for those patients who experience probable anxiety or depression. [30, 31] This is the first retrospective study investigating the impact of VRT in patients with LC after radiotherapy among Chinese population. Results of this study did not show positive benefit for Chinese patients with LC after radiotherapy by using VRT intervention. The results of our study are inconsistent with the previous study.
The results of this retrospective study found that patients in the treatment group did not achieve better outcomes, measured by Table 1 Characteristics of all included patients before the VRT. This study has following limitations. First, the sample size in this study is quite small, which may affect the results of this study. Then, data collection and analysis were based on the current available data in this retrospective study. Thus, we only analyzed 2 outcome measurements according to the current available data. To be honest, more comprehensive outcomes should be included in this study, such as anxiety, depression, and general quality of life. Therefore, future studies should avoid these limitations to further investigate the effect of VRT among the same population.
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The results of this study found that VRT may not benefit for patients with LC after radiotherapy. Primary outcome measurement at 3-mo follow-up (change from baseline).
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